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Influence of Viscosity.
It has already been noticed that the notes appropriate to water-jets are far graver than for air-jets from the same nozzles. Moreover, the velocities suitable in the former case are much less than in the latter. This difference relates not, as might perhaps be at first supposed, to the greater density, but to the smaller viscosity of the water, measured of course kinematically. It is not difficult to see that the density, presumed to be the same for the jet and surrounding fluid, is immaterial, except of course in so far as a denser fluid requires a greater pressure to give it an assigned velocity. The influence of fluid viscosity upon these phenomena is explained in a former paper on the Stability or Instability of certain Fluid Motions* ; and the laws of dynamical similarity with regard to fluid friction, laid down by Prof. Stokes-}-, allow us to compare the behaviour of one fluid with another. The dimensions of the kinematic coefficient, of viscosity are those of an area divided by a time. If we use the same nozzle in both cases, we must keep the same standard of length; and thus the times must be taken inversely, and the velocities directly, as the coefficients of viscosity. In passing from air to water the pitch and velocity are to be reduced some ten times. But, in spite of the smaller velocity, the water-jet will require the greater pressure behind it, inasmuch as the densities differ in a ratio exceeding 100 :1.
Guided by these considerations, I made experiments to try whether the jets would behave differently in warm and cold water. At temperatures respectively about 130° F. and 52° F., the difference was found to be extremely well marked. " With a drawn-out glass nozzle, a pressure of 1£ inch was enough with hot water to cause flaring, whereas perhaps 3| inches were necessary with the cold water. At one inch the jet in cold water was dead, but in hot water was still quite active]:/'
These experiments were resumed at Cambridge in April and May 1880 by Mrs Sidgwick, with use not only of hob and cold water but also of mixtures of alcohol and water, whose viscosity is known to be much greater than that of water alone. In order to retard cooling, and thus to diminish convection-currents, the experimental beaker was placed within a larger one, and supported at the rim only, so as to be surrounded by a jacket of warm air. The liquid intended to form the jet was placed in a narrow
* Math. Soc. Proc. Feb. 12, 1880.    [Vol. i. p. 474.]
t Camb. Phil. Trans. 1850, " On the Effect of Internal Friction of Fluids on the Motion of Pendulums," § 5. See also Helmholtz, Wied. Ann. Bd. vn. p. 337 (1879), or Beprint, vol. i. p. 891.
J Laboratory Note-look, Jan. 20, 1880. Prof. Osborne Eeynolds has availed himself of differences of temperature in order to vary the viscosity, in some recent important observations upon the cognate subject of the flow of water in tubes, Proc. Roy. Soc. March 15, 1883.
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